Books the evidence is all around us. In the face of two such vocal and self-assured sets of opinion, what's an informed citizen to believe?
Now comes Stuart Pimm with a primer on how we know what we say we know about the state of the ecological world. Using as an occasion for stock taking the fact that at the turn of the new millennium there are 6 billion Homo sapiens-a number that could double by midcentury-he gives us the raw data we need to appreciate what we do to Earth in order to make a living: how many square kilometers there are of all natural vegetation types and agricultural lands, the size of the seas, the amount of fresh water available for all uses, the number of species of plants and animals that may exist, and how quickly we are harvesting fishes, forests, and firewood. In each case he takes the reader through a series of calculations, ranging from backof-the-envelope to the most precise that can be made through arduous field work and integration of satellite data. Usually he has at least two independently derived estimates for each such quantity, enabling him to establish a narrow range and, most important, showing us that the estimates converge and that the trends are not reassuring.
The first section introduces the difficulties in classifying Earth's terrestrial ecosystems to provide a global accounting of terrestrial net primary productivity-the annual production of green stuff-and arrives at a figure of about 130 billion tons. Of this we consume about a billion tons directly as food and another 2 billion as timber and firewood, while our livestock consume an additional 2 billion. But to provide this, we must also produce 25 billion tons of inedible plant parts and lose 3 billion tons in potential production because the land is claimed by cities and roads.
We learn that most cropland is derived from areas that once had sufficient heat and moisture to support forests before they were cleared, with only about one-quarter from converted grasslands or irrigated drylands. We also discover how rapidly boreal forests are being harvested and burned (0.75 billion tons per year), how much additional plantation growth is needed to meet all of our timber requirements (3 billion tons per year), and that tropical forests are shrinking at the rate of about 160,000 km 2 per year.
A bracing interlude on the history of Easter Island, dense with lush subtropical forest when its Polynesian colonizers arrived and now a treeless waste, prompts the observation that "land does not guarantee the means for existence." A sobering list of abandoned lands-at Anasazi sites in the US Southwest, Uxmal, and Angkor Wat-follows.
Next comes an extensive disquisition on drylands-why they are so vulnerable, and why so poorly managed. These lands, which produce 30 percent of humanity's global harvest, are being lost at the rate of 1 percent per year, mainly because of salinization and soil erosion. Land that is either too dry for rain-fed cropping or lacks a source of water for irrigation is used for livestock production, which tends to degrade it further. The replacement of Arizona's lush grasslands with a gullied, mesquite-strewn landscape following the cattle population explosion of the late 1800s is especially dispiriting.
Derived from the plenary presentations given at the 2000 AIBS annual meeting, A New Century of Biology features essays from some of the world's most notable biologists as they consider how their discipline must evolve in the 21st century to address problems such as habitat fragmentation, human population growth, Not quite halfway into the book, Pimm arrives at the bottom line of our impact on the land: Of the approximately 130 billion tons of terrestrial primary productivity per year, we use 26 billion for crop production, 14 billion from forests, 17 billion for grazing, and we sacrifice 3 billion for urban areas, for a total of 60 billion. In sum, humanity uses a whopping twofifths of Earth's terrestrial primary productivity Of this, the biggest piece, 26 billion tons, represents crop production. It is staggering that although the human population nearly doubled in the last three decades, the total area of cropland increased only 7 percent, from roughly 14 million to 15 million km 2 . Yet this productivity is clearly not sustainable using current technology. Crop yields per acre are peaking, more and more cropland is being marginalized and turned over to less efficient livestock production, tropical forests are shrinking, and per capita consumption of primary productivity is rising as the peoples of developing countries aspire to the developed world's standard of living-"grain-fed beef and the rest of it."
A NEW CENTURY OF BIOLOGY
Is our current rate of use of terrestrial productivity sustainable? In one of the many metaphorical gems in the book, Pimm hints at the answer: Gaia, our hostess at the global cocktail party, is not happy. There are always people who high-grade the cashews from bowls of mixed nuts. Not for them the lowly sunflower seeds, still in their husks. Now this is all that remains. Those who did not get the cashews are asking for them. The high-graders who did get them are now demanding the even more expensive Macadamia nuts. The doorbell is ringing, announcing the arrival of more guests. Dr. Pangloss is telling her in one ear that everything will be OK. In her other ear Cassandra is assuring her that everything is not OK. What Gaia knows for certain is that in cracking the sunflower seeds, the guests will make one hell of a mess, drop bunches of them on the carpet, and spoil the party for everyone. (p. 107) One of Pimm's grimmest chapters covers available freshwater. Humanity uses or borrows-usually returning it in much degraded condition-60 percent of all accessible freshwater runoff. In capturing it we have fragmented rivers, with disastrous consequences for fish and mollusc diversity; caused the mouths of rivers to recede from sea coasts (the Colorado); produced dead zones where some do enter the sea (the Mississippi); and caused giant seas to dry up (the Aral).
Part II of the book,"Blue Ocean, Green Sea," explains why most of the oceanthe 90 percent of it that is deep and blue-is so unproductive, with most of our harvest coming from the shallower green part, mostly over the continental shelves. As he did for the land, Pimm meticulously explains how we get the numbers for net primary productivity across Earth's oceans and for fisheries production. All told, the annual marine net productivity is on the order of
